Involvement of neutrophil gelatinase-associated lipocalin and osteopontin in renal tubular regeneration and interstitial fibrosis after cisplatin-induced renal failure.
The kidney has a capacity to recover from ischemic or toxic insults that result in cell death, and timely tissue repair of affected renal tubules may arrest progression of injury, leading to regression of injury and paving the way for recovery. To investigate the roles of neutrophil gelatinase-associated lipocalin (NGAL/lcn2) and osteopontin (OPN/spp1) during renal regeneration, the expression patterns of NGAL and OPN in the cisplatin-induced rat renal failure model were examined. NGAL expression was increased from day 1 after injection; it was seen mainly in the completely regenerating proximal tubules of the cortico-medullary junction on days 3-35; however, the expression was not seen in abnormally dilated or atrophied renal tubules surrounded by fibrotic lesions. On the other hand, OPN expression was increased from day 5 and the increased expression developed exclusively in the abnormal renal tubules. NGAL expression level well correlated with the proliferating activity in the regenerating renal epithelial cells, whereas OPN significantly correlated with the α-smooth muscle actin-positive myofibroblast appearance, expression of transforming growth factor (TGF)-β1, and the number of CD68-positive macrophages. Interestingly, rat renal epithelial cell line (NRK-52E) treated with TGF-β1 decreased NGAL expression, but increased OPN expression in a dose-dependent manner. Because increases of TGF-β1, myofibroblasts and macrophages contribute to progressive interstitial renal fibrosis, OPN may be involved in the pathogenesis of fibrosis; on the contrary, NGAL may play a role in tubular regeneration after injury. Expression analysis of NGAL and OPN would be useful to investigate the tubule damage in renal-toxicity.